Epidermal growth factor
In previous studies (Ichii et al., 1988 , Satoh et al., 1989 to investigate roles of EGF in growing livers, we measured EGF binding, autophosphorylation of EGF receptor and protein-tyrosine kinase in membrane fractions of livers from newborn, fetal and partially hepatectomized rats 1 and 3 days post-operation.
It was observed that EGF binding and response to exogenous EGF of EGF receptor autophosphorylation and of protein-tyrosine kinase activities were decreased in the growing rat hepatic tissues when compared with those of the adult control rat livers. In the present study, we examined the EGF receptor mRNA expression in these tissues by Northern blot analysis. 
Results and Discussion
To obtain further insight into the role of EGF in growing hepatic tissues , EGF receptor mRNA levels were measused in newborn, regenerating and control adult rat livers. Northern blot hybridization analysis of hepatic poly(A)+RNAs revealed 3 RNA species: 10, 6 and 3 kb (Fig.1, lane 2) which hybridized with the DNA probe for EGF receptor. These sizes are consistent with those previously observed in RNAs from cultured cells derived from human (Xu et al., 1984 , Ullrich et al., 1984 , Lin et al., 1984 , Ishii et al., 1985 , Merlino et al., 1985 and rat liver mRNA (Johnson et al., 1988) . In rat WB cells before and after EGF treatment, 3 and 4 mRNA species were also reported, the size of the largest species being around 9.5 kb. (Earp et al., 1986 and Earp et al., 1988 ). In Fig. 1 domain detected 10 and 6kb mRNAs but not 3kb mRNA in mRNAs from A431 cells (Ullrich et al., 1984 , Lin et al., 1984 , Xu et al., 1984 , mouse and rat cells (Hung et al., 1986) , rat liver (Johnson et al., 1988) , mouse and rat livers (Johansson et al., 1989) and human kidney (Mydlo et al., 1989) . On the other hand, using probes coding EGF-binding and transmembrane domains, approximately 3kb mRNA was detected as well as 10.5 and 5.8kb mRNAs in MCF7 cells after TPA induction (Lee et al., 1989) , and 2.4kb mRNA was predominant in rat liver 3 h after partial hepatectomy (Johnson et al., 1988) . Thus, the molecular nature and physiological significances of this sized mRNA still remains to be clarified.
To compare the levels of EGF receptor mRNA in proliferating rat livers, the hybridization levels were quantitated by densitometry of the autoradiograms and compared with those of adult livers. As shown in Fig. 1 and Table 1 , the intensity of the 10kb band was the highest in the adult controls (lane 2, relative intensity was taken as 100%), lowest in newborn (lane 1, 8%) and intermediate in 1-day hepatectomy (lane 3, 16%) and 3-day hepatectomy (lane 4, 17%). The intensity of hybridizations at 6 and 3kb sites also showed a similar tendency to variation among the experimental animals (Table 1) . Thus, the level of these 3-sized mRNAs appears to be regulated by a common mechanism. When Earp and O'Keefe (1981) that the number of hepatic EGF receptor decreased after partial hepatectomy of SD rats and by Johnson et al.(1988) that in male Fisher rats, the EGF receptor mRNA level had decreased at 12 h after partial hepatectomy, but the EGF receptor mRNA level was the same as the control level at 48 h and had increased at 24 and 72h after hepatectomy. In addition, Mead and Fausto (1989) reported that the EGF receptor mRNA level had increased at 4, 18 and 24 h after partial hepatectomy of male CD rats and its maximum level was twice that of normals observed at 18h after hepatectomy.
We could not detect an increase in EGF receptor mRNA in regenerating rat livers at 1 and 3 days post operation. The reasons for differences between our results and those of the aforementioned authors are not yet clear.
It should be noted that pE7, the probe they used, detects the N-termimal portion of the kinase domain and the probe used in the present study (P64-1) does not detect mRNA species that code protein-tyrosine kinases. However, the difference in probes used does not seem to explain the discrepancies in the EGF receptor mRNA levels after partial hepatectomy, since both probes detected all of the 10, 6 and 3 kb mRNA species.
In previous studies (Ichii et al., 1988 , Satoh et al., 1989 , nuclear EGF binding sites were increased after partial hepatectomy, and EGF-dependent autophosphorylation of EGF receptor and EGF-dependent tyrosine kinase activity were observed in membrane fractions from adult rat liver after partial hepatectomy.
From these results, together with the observation of Cornell (1985) 
